Influence of digoxin immune Fab therapy and renal dysfunction on the disposition of total and free digoxin.
To characterize the disposition of total and free serum digoxin following the administration of digoxin Fab antibody in patients with varying degrees of renal function. Observational study of pharmacokinetics and pharmacodynamics. Critical care and telemetry units of two university-affiliated teaching institutions, Hartford Hospital and Henry Ford Hospital. Fourteen digoxin-intoxicated patients (baseline total digoxin > 3.2 nmol/mL) with mean (+/- SD) serum creatinine of 380.1 +/- 212.2 mumol/L who received digoxin Fab antibody therapy. Serum was drawn every 12 to 24 hours for 80 to 327 hours after Fab administration. Total and free digoxin were assayed in serum by fluorescence polarization immunoassay or modified immunofluorometric assay. Before Fab was administered, total digoxin ranged from 3.5 to 10.5 nmol/mL. After treatment with Fab, total digoxin increased rapidly to a mean (+/- SD) maximum of 51.8 +/- 22.7 nmol/mL and decreased to 7.2 +/- 4.7 nmol/mL at the last measurement. Total digoxin was eliminated in a two-phase fashion. The half-life of the initial phase of total digoxin decline was 11.6 +/- 4.1 hours, and the half-life of the second or terminal elimination phase was 118 +/- 57 hours. Free digoxin levels decreased rapidly following Fab therapy, to a mean nadir of 0.6 +/- 1.1 nmol/mL, but rebounded to a mean maximum free digoxin concentration of 1.7 +/- 1.3 nmol/mL in 77 +/- 46 hours. The time to maximum free digoxin rebound occurred later in patients with end-stage renal disease (n = 4) compared with other patients (127 +/- 40 hours compared with 55 +/- 28 hours). Elimination of digoxin following Fab therapy is prolonged in digoxin-toxic patients with renal dysfunction. In addition, rebound of free digoxin is delayed in anephric patients. Monitoring free digoxin following the administration of Fab may be of value in selected patients to guide additional Fab dosing, confirm possible rebound toxicity, or guide the reinitiation of digoxin therapy.